Hansen, E. S.: Lichens from Upernavik island, NW Greenland. 167 taxa of lichens are reported from the island of Upernavik. Their associations are briefly indicated and the new species Rhizocarpon subareolatum is described. For 25 taxa the records mean northern range extensions. The lichen flora of the island is comparatively rich in species with a distinct preference for moist habitats, while it is poor in species adapted to more xeric environments.
Introduction
Upernavik Ø, centred at 72°48'N, 56°09'W, is situated in the archipelago between Svartenhuk Peninsula and Melville Bugt about 50 km north of the settlement Prøven (72°23'N, 55°32'W) in Baffin Bay (Fig. 1) . The island covers an area of c. 4 km 2 . A 150 m high rocky hill occupies the central part of the island. Bedrock consists of siliceous rocks belonging to the Rinkian Mobile Belt; the gneissic rocks are locally rich in iron. Graphite has been mined in the vicinity of Upernavik (Escher & Stuart Watt 1976) , the single settlement, which is located on a SW exposed slope at the southernmost point of the island and has c. 840 inhabitants. The area has a low arctic, oceanic climate. The mean temperature of the warmest month, July, is 5°C at Upernavik, whereas the mean temperature of the coldest month, March, is -20°C according to measurements made by Asiaq/Grønlands Forundersøgelser. The annual precipitation is > 370 mm (data for the year 2000).
The earliest lichen records from the island were made by J. Vahl, who visited the Upernavik District in 1834 (Branth & Grønlund 1888) , but his lichen collections from this area are small compared with those from SW Greenland. However, it is of interest that he collected species such as Catapyrenium daedaleum and Placidium lachneum (Breuss & Hansen 1988) . These species were not found during the present study. A more comprehensive investigation of the lichens of the archipelago at Prøven and Upernavik was carried out by P. Gelting, who made more than 500 collections of lichens in these districts in August 1951. Most of these collections have been determined and are kept the Herbarium of the Botanical Museum, University of Copenhagen (C), but only a part of them have been published so far (Thomson 1984 , 1997 , Hansen & al. 1987b , Hansen 2003 , 2005 . Very interesting species such as, for example, Gyalecta peziza, Rinodina parasitica, Rhexophiale rhexoblephara and Verrucaria halophiloides, are included in this material.
The author investigated the lichen flora of Upernavik on 30.7. -8.8.1989 . All parts of the island were studied. Some collections have previously been published in connection with a revision of Catapyrenium (Breuss & Hansen 1988) . Additional information about the lichen flora of NW Greenland has previously been given by the author in the following publications: Hansen 1980 , 1983 , 1989 , 2002 , Hansen & Obermayer 1999 , Hansen & al. 1987a , Moberg & Hansen 1986 .
Material and methods
Lichens were collected at numerous sample plots on Upernavik Ø. The collected material, a total of c. 300 specimens of lichens, was studied with Zeiss light microscopes. Rhizocarpon subareolatum was photographed with a Wild Photomicroscope M 400. Selected specimens of Stereocaulon were identified by means of HPTLC. The material is deposited in the herbarium of the Botanical Museum, University of Copenhagen (C).
Annotated list of lichens
The following list of lichens presents the results of the author's collection activities. The list cannot be considered representative as regards the genus Aspicilia and a number of lecideoid lichens. The lichenicolous fungi of Upernavik are also in need of further investigation. Associated specimens, which are part of closely intermingled specimens, are referred to with bracketed collection numbers of the numbered main specimen. Nomenclature follows Santesson & al. (2004) with some exceptions. Annotations are given as regards the substrate of the lichens. The symbol * preceding the name indicates that the collection represents a northern range extension of the taxon in W Greenland. Following the collection number, the presence of apothecia or perithecia is indicated by "ap" and "pe", respectively; sterile specimens are indicated by "st".
Discussion
Of the 167 lichens reported in the present study 65 taxa are terricolous, 65 saxicolous and the remaining either muscicolous or lichenicolous. A few occur on other substrates such as old bones. Many lichens have comparative low substrate specificity and accordingly grow on different substrates, for example, soil, litter and mosses. Lichenicolous fungi are not dealt with in the present paper apart from some taxa with independent lichen thallus such as Caloplaca castellana and Epilichen scabrosus. In a late growth phase a number of these species, for example, Caloplaca alcarum and Rhizocarpon viridiatrum, are able to survive without their host in a purely autonomous state. In the following, some selected plant communities more or less rich in lichens are described.
A. Terricolous vegetation. -Different types of snow bed communities more or less rich in lichens are widely distributed on Upernavik Ø indicating that the terricolous vegetation on the island is strongly influenced by its low arctic, oceanic climate. The snow beds occur at all altitudes up to 150 m, but are generally best developed on N facing slopes in the lowland. A rocky ledge near the settlement holds a mixed snow bed -heath vegetation with Salix herbacea covers up to 50 % and Carex bigelowii 5 % in these snow beds. Cassiope and Salix herbacea form a characteristic vegetation mosaic together with lichens such as Cladonia mitis, Flavocetraria cucullata and F. nivalis on tops partly exposed to strong winds. Similar mixed snow beds also occur in other parts of Greenland, for example SE Greenland (Hansen 1978) .
A snow bed-like vegetation composed exclusively by lichens and mosses, for example, Racomitrium lanuginosum, was found at c. 100 m. It consists of the following lichens: Alectoria nigricans, Arthrorhaphis alpina, Cetraria islandica, C. islandica, Dactylina arctica, Ochrolechia grimmiae, Pertusaria dactylina, P. oculata and Solorina crocea. Most of the microlichens mentioned are pioneers on bare soil. Two comparatively rare lichens, viz. Arctocetraria nigricascens and Lecanora geophila, occur c. 10 m above this place (at 110 m altitudes).
Empetrum hermaphroditum-Vaccinium uliginosum heaths cover large areas along the coast of Upernavik Ø, but patches with this vegetation can also be found at altitudes above 100 m in the middle of the island. The community, which is best developed on N facing habitats such as rocky ledges, is characterized by the following lichens: Alectoria nigricans, A. ochroleuca (dominant at some sites), Cetraria muricata, Cladonia amaurocraea, C. borealis, C. mitis, C. pyxidata, C. stygia, Flavocetraria cucullata, F. nivalis, Ochrolechia frigida, Sphaerophorus globosus and Thamnolia vermicularis. This heath type is widely distributed along the coasts of Greenland (Hansen 1995) . The Empetrum-Vaccinium uliginosum heaths are characterized by being covered by a thin layer of snow during winter allowing diaspores -usually thallus fragments and whole thalli -to be detached and transported over long distances by the wind.
The soil conditions prevailing on Upernavik Ø are acid. Therefore it was a little surprising to find a well developed Dryas integrifolia heath with lichens preferring neutral-alkaline soil. The community is probably influenced by an adjacent basic dyke or similar rocks just as it can be observed in, for example, SE Greenland (Hansen 1978) . Dryas is the dominant dwarf shrub species in the community, which occurs on a N facing rocky ledge at 120 m, while Silene acaulis and Carex nardina occur less abundantly. This community contains the following lichens: Alectoria nigricans, A. ochroleuca, Cetraria islandica, Cladonia amaurocaea, Flavocetraria cucullata, F. nivalis (dominant) , Ochrolechia frigida, Peltigera venosa, Sphaerophorus globosus, Stereocaulon alpinum and Thamnolia vermicularis. This composition of the species indicates that the habitat is almost free of snow during winter.
B. Saxicolous vegetation. -The numerous gneissic boulders occurring in the lowland support a characteristic vegetation of epilithic lichens known from most other parts of Greenland (Hansen 1995) . Parmelia saxatilis and Sphaerophorus fragilis or Orphniospora moriopsis are often the dominant species on the top face. Allantoparmelia alpicola, Arctoparmelia incurva, Aspicilia mastrucata, Lecanora atrosulphurea, Melanelia hepatizon, Ophioparma ventosa, Parmelia omphalodes, Pseudephebe minuscula, Umbilicaria hyperborea, U. proboscidea, U. torrefacta and U. virginis are additional more or less common lichens on the boulders. Lecanora atrosulphurea is comparatively common on siliceous boulders at Qaanaaq. Its distribution in Greenland has previously been outlined by Hansen (1984) and Thomson (1997) . Gneissic rocks occurring above 100 m hold epilithic vegetation consisting of somewhat fewer species, for example, Pseudephebe minuscula, Rhizocarpon geographicum, R. grande, R. inarense, Stereocaulon vesuvianum and Umbilicaria lyngei. Lecanora chloroleprosa and Stereocaulon botryosum are restricted to moist rock faces.
Limonite-covered gneissic rocks hold an interesting vegetation dominated by lichens with a rust-red or ochreous thallus such as Acarospora sinopica, Lecidea silacea, Miriquidica atrofulva, Porpidia flavocaerulescens, P. melinodes and Tremolecia atrata (dominant). The last mentioned species has a wide vertical distribution on Upernavik Ø and occurs both immediately above the coastal Verrucaria ceuthocarpa belt and on the highest tops on the island. Lecanora polytropa and Umbilicaria torrefacta also occur frequently on these more or less iron-rich rocks.
The rich bird life of Upernavik Ø, in particular gulls and other sea birds, favours via the produced guano the nitrophilous lichen flora on the rocks. Seashore rocks hold a characteristic vegetation consisting of lichens such as Acarospora molybdina, Caloplaca alcarum, Dimelaena oreina, Lecanora contractula, Physcia caesia, P. dubia, P. tenella var. marina, Rhizocarpon geminatum, Umbilicaria arctica, U. decussata, Xanthoria candelaria and X. elegans (dominant) . Tremolecia atrata sometimes forms mosaic vegetation with these species. The nitrophilous lichen vegetation on projecting rocks and boulders at some distance from the coast is usually dominated by Xanthoria elegans, but species such as Melanelia infumata, Parmelia saxatilis, Phaeophyscia sciastra and Umbilicaria hyperborea also occur on these rocks. Placynthium asperellum, Vestergrenopsis isidiata and Xanthoria sorediata are restricted to moist, vertical rock faces.
